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A. Principle of the AD-KSC Method
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B. Notations
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C. Prior Histogram-Based Thresholding
??? ??? ?????? ??? ?????? ???????? ?????????????? ?????????
??? ?????? ?? ?????? ???? ?????? ?? ???????????? ??? ??????
????????? ??? ??? ?????? ?? ??? ??? ???????? ??? ??????? ???
??? ?????????? ?? ??? ?????? ?? ??? ??? ????? ??? ?????? ?? ???
???????? ?????? ??? ????????? ????? ?? ????????? ?? ???????? ??
????? ??? ? ???? ?? ??? ??????? ?????? ?? ??????? ?? ?????????
??????? ?? ?????? ??????????????? ??? ??????? ????? ????????
????????????? ??????? ??????????
D. TAC AfÞnity and Feature Space Projection
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E. Deterministic Search for Centroids in Feature Space
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F. Unsupervised Normalized Minimal Distance Criterion
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G. Global Optimization of NMD
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Bound constraints and initialization of AD-KSC parameters:
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A. Simulation of Realistic PET Images
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????? ?? ???? ??????? ??? ????? ???????? ??? ???????
??? ??? ????? ???
???
??? ??????? ?? ??? ?????? ??????????? ? ??????? ? ???
???????? ???
????
????? ??????? ??? ??????????? ????????? ?????????? ? ?
? ? ? ? ? ??? ???? ???????? ??? ????? ???
??????????? ???????? ?? ????? et al. ????? ? ???????? ????????
???????? ?? ?? ??? ?????????? ?? ???? ???? ?????? ???? ????
??? ??????????? ??? ????? ?? ???? ?? ???? ????? ????? ?????
??????? ?? ??????? ?????? ??? ??? ?? ???????????? ???? ????
?????? ????? ????? ??? ???????? ???? ???? ??? ??? ????????????
? ??????? ?????????? ?? ??? ??????? ???? ????????? ?????????
?????? ? ???????? ??????????? ??? ??? ??? ??????? ?? ????? ??
??? ????? ???? ??????? ???????????? ? ??? ?? ????? ??? ???????
?? ??? ????? ???? ??????? ?????????? ??? ??? ?????????? ?????
??? ???????? ?????????? ????????? ?????????? ??? ???????? ???????
??? ??? ????????? ????? ?? ??? ???? ??????? ??????????? ???? ?
??????? ?????? ???? ?? ???????? ????????????? ?? ??? ??? ??????
??? ????? ????? ??????? ???? ??? ?????? ????? ??? ??? ??????????
?? ??? ???????? ?? ????????? ??? ???? ?? ???? ??? ???? ?????? ??
??? ???????? ????? ???? ??? ????????? ????? ??????? ?????????
?????? ??????????? ?? ? ??? ? ?????????? ??????????? ? ??? ? ????
?????? ?? ? ???????? ?? ? ??????? ??????? ?????
?????????? ? ????????? ?? ?? ? ?
???????? ?? ? ????????? ????? ??? ???????? ??? ?????
?????? ?? ???????????? ??? ???? ???? ????? ?????? ??????? ?
??? ?? ????????? ?? ????? ?? ?????? ??? ??????? ?? ????????????
????? ??
?????????? ???? ??? ??? ?????????? ?? ??? ? ??? ?????????
?? ????????? ????? ?????? ?? ???? ????????? ???? ?? ?????????? ???
?????????????? ?????????? ?? ??? ? ???????????? ????? ??? ????
??????? ?? ????? ??? ??? ?????????????? ?? ??????? ??? ??????
??? ????????? ???? ? ????? ?? ???????? ????????? ???????
???????? ?? ? ? ?? ???????????? ?????????? ??? ???????
??? ?????? ???? ??????? ?? ????? ??????? ????????? ????? ?? ??
?? ???? ???? ????? ?????????? ?? ??? ???? ????? ?? ?????????
??????? ??? ????????? ????????????
B. Quantitative Assessment of the Results
?? ???????? ?? ??? ???????????? ??? ?????????? ??? ??????? ??
???????????? ??????? ??? ???????? ????? ??? ?????????? ?????????
Pratt’s Figure of Merit (PFOM): ??????? ????? ?? ????? ????
????? ??? ????????? ?? ???? ????????? ?? ????????? ??????? ????
????? ?? ????? ?????? ????? ?????????? ??? ??????? ??????????
?? ????????
????
????? ??? ???????????? ??? ??? ?????? ?? ????? ??? ???
?????? ???? ??????? ??????? ??? ???????? ???? ??? ???????????
???? ????? ?? ??? ??????? ????? ???? ????? ??? ?? ? ??????? ????
????? ??? ?? ??? ?? ?? ??????? ???? ?????
Adjusted Rand Index (ARI): ??? ???????? ???? ????? ????
???????? ??? ??????????? ??????? ?????? ????? ??????? ??? ?????
????? ???????? ???? ????????? ???????? ??? ??? ?????? ?? ???? ??
?????? ??????? ???? ??? ???? ?? ????????? ?????????
????? ??? ?????????? ???????? ???? ?????? ??????? ? ??? ??
???? ??? ????????? ??????? ????????? ????? ???? ??? ??????
?????? ????? ???????? ??? ????? ?? ??
C. Comparison of AD-KSC with Other Methods
? ??????? ????? ???? et al. ???????? ?? ??????? ???????
??? ???? ???? ? ??????? ???????? ???? ??? ??????? ??
?? ????????? ?????? ???? ??? ????????????? ????? ?????
? ?????? ?????????????? ?? ??? ???????? ?? ??????????? ??????
????? ??? ????????? ?? ???? ???? ????????? ????? ????????? ??
??? ???????? ?????????? ?? ??? ???????????? ?? ???????? ???
??????? ???? ????????? ??? ??? ????????? ???? ??? ???? ??
???
? ???????????????????????? ????? ????????? et al. ????
????? ?? ?? ???????? ??? ??? ???????????????? ?? ???????
??? ????? ???????????????????????? ?? ? ???????????
???????? ?? ????? ???????? ??? ????????? ?? ? ??????????
???? ?? ???? ???? ?? ???????? ??? ?? ??? ??????? ??? ????? ??????? ??? ??????
??????? ??? ????? ???? ??????? ??????????? ???
???????? ????????????? ??? ?????? ???????? ?? ?????? ???
??????? ?????????? ????????? ?? ?????????? ?????
? ???????????? ?????? ????? ??? et al. ??? ???????? ? ???
?????????? ?????? ????? ?? ??????? ??????? ??? ???????
??? ???? ??????????? ??? ????????????? ???????????? ?????
?????? ???????? ?? ??????? ???????? ???????????? ?? ???? ???
??????? ??????? ??????? ?????? ?? ????????? ??? ???????? ???
????? ????????? ?? ????? ????????? ?? ????? ? ??????? ?????
??????? ? ?????? ???? ?????? ???????? ???? ??????????
?? ????? ??? ?????? ?? ???????? ?? ??? ?????? ??????? ???
??? ???????? ???? ???????? ?????? ???? ????? ???????? ??
?? ?? ???????? ??? ??? ??????????
? ??????? ???????? ?????????? ?????? ??? ???????? ??????????
????????? ???? ???? ??????? ?? ??? ???? ???? ?? ??? ??????
??? ?????? ??????? ?? ??? ????? ????????? ??? ???? ???
?????????? ???? ????? ??? ??????? ?? ?????? ???? ???
????????????? ?????????? ??? ??? ????????? ?? ??? ?????????
????????? ??????????
D. Real Data Set
??? ?????? ??? ??????? ?? ??? ?????? ??
??? ???????? ??????????? ???? ?? ???? ???????? ???? ? ?? ?????
???????????? ????? ????? ??????? ?????? ??? ???????? ??
??? ??? ?? ??? ?? ??????????? ???? ???? ??????? ??????
?? ?? ?? ?? ?? ? ???
? ??? ??? ????????????? ??? ?????? ???? ?????????????
????? ? ?? ???? ????????? ??????? ?????? ???? ?????????? ????
??????? ??????????? ????? ???? ??? ??? ??? ???????? ????? ????
??? ???? ?? ?????? ??? ???????????? ?????? ?? ? ?????????? ??
?????? ?????? ????? ???? ? ???????? ?????? ??? ?????????
E. Comparison of NMD with other Unsupervised Criteria
?? ???????? ??? ???????? ??? ????????? ???? ??? ????
????? ????? ??? ???? ????? ?? ?????? ?? ?????
????
??? ????????? ???????? ??? ?????????? ??????? ???????? ???
? ??? ??????????? ??????????? ?? ??? ???????? ?? ??????? ?
??? ???????
A. Comparison of AD-KSC with Other Approaches
???? ? ???????? ?????????????? ??????? ?? ??? ?????????? ???
?????? ??? ?????????? ?? ?? ???? ?????????????? ?????? ??? ??????
? ?? ?????? ?????????? ??? ?????????? ??? ????? ??? ??
??? ?? ?????????? ????? ????????? ????????? ???????? ??? ???
???????? ?????? ??? ????? ??????? ??? ????????? ??? ?????
?????? ???? ??? ?????? ?????? ????????? ????????? ??? ???????
????? ?????? ??? ???????? ?????? ???? ???????? ????????? ???
????? ???????? ??? ?? ??? ?? ??????? ?????? ?? ?????????
???? ????? ???? ????? ?????? ?????????????? ????? ??????
??? ??? ???? ?????? ???? ?? ??????????? ??? ??? ????????
????????
????? ??? ?? ???? ? ???????? ?????????????? ??????? ?? ??? ?????
?????? ???????? ??? ?????????? ?? ????? ??? ????? ?? ????? ??? ???
?????? ????? ??? ???????????? ?? ???? ?????????????? ?????? ???
??????? ?? ?????? ?????????? ??? ????????????? ????? ??? ??
????????? ????? ????? ?????? ??? ??????? ???? ???? ??? ?????????
??? ??? ???????? ???? ??? ?????????? ???? ??? ??????????? ?????
??? ????????? ???? ??????? ?????? ??? ?? ????????? ????? ?????
?????? ??? ???????? ???? ???? ??? ?????????? ??? ????????? ???
?????? ??? ????????? ???????? ?? ????? ????? ???????? ? ?????
?????????? ????? ?? ???????? ??? ??????? ???? ?????????? ????
?? ??? ??? ??????? ???????? ?? ??? ?????? ?????? ??? ????? ??
??? ???????? ??? ????????? ????? ???? ??????? ????? ??? ??? ???
???? ???? ?????? ????? ????? ????? ??? ??????? ???? ?????????
??? ???? ????????? ?????????
????? ???????? ??????? ?????????????? ?????????? ???????
???????? ??? ?????????? ?? ???????? ?? ?????????? ?? ???
??????????? ??? ??? ????????????? ???? ???????? ?? ???? ?????
?????? ??? ??? ?????? ?? ?????????? ??? ?????? ???? ??? ?????
???????????? ????? ???????? ?? ? ?????? ????? ?? ?????? ??
??? ?? ?????????? ????? ????????? ??? ??? ?????? ??? ????????
??? ??????? ??? ???? ?????? ???? ??? ??????????? ??? ??
????????? ?????? ??? ???????? ???? ??? ?????????? ??? ???
??????? ????? ??? ???? ?????? ??? ????????? ??? ??? ???????? ????
????? ?????? ???? ?????? ????? ?????? ??? ?????????? ??? ????
?????????? ???? ????? ???????? ??? ????????? ????????? ??? ???????
???? ???? ????????? ????????? ??? ??? ???????? ??? ??? ???
??????? ?? ???? ??????????? ??? ???? ??????? ???????????? ????
???? ?? ????? ????? ?? ??? ??????? ???????? ???? ?????????? ?? ??? ?????? ?????? ??? ??? ????? ???? ??? ????????? ?????? ??? ??? ??? ??? ??? ??? ??? ???????
???? ?? ???????? ????? ?? ??? ??????? ???????? ???? ??????????? ? ??? ?? ????? ???? ???????? ???? ?? ??? ??????? ???????? ??? ?????????? ?? ??? ?????? ?????? ??? ???
????? ???? ??? ????????? ?????? ??? ??? ??? ??? ??? ??? ??? ??????? ?????? ???? ???????? ???? ?? ??? ??????? ???????? ??? ?????????? ?? ??? ?????? ?????? ??? ???
????? ???? ??? ????????? ?????? ??? ??? ??? ??? ??? ??? ??? ???????
????? ???
?????? ??? ???????? ????????? ?? ??? ???????????? ????????
?????????? ??????? ??? ?????????? ??? ????????? ???????? ???
????????? ?????? ??? ?????? ?? ??? ???????? ???? ???? ????????
?? ???? ??? ????? ??? ??? ??????? ?????? ??????? ?? ?????? ???
???????????????? ?? ??? ???????? ??? ?? ??? ????????? ?? ???????
??????? ????? ???????????? ?? ??? ???????????
????? ??? ???????? ??? ???????? ??? ??? ???????? ??????????
?? ??? ???????????? ???????? ?????????? ??? ? ?????? ????
?????????? ?? ??? ?? ?????? ???? ??????????? ? ??? ??
????? ??? ??? ?? ??? ??????? ?? ????? ??? ?? ??? ?????? ???
??????? ??????? ????? ?? ????????? ?? ????? ??? ?????? ?????
????? ? ?????????? ?????????? ? ? ??????? ??? ??????
??????? ????? ??? ??? ?????? ??????? ??????? ?????? ????? ?
?????????????? ???????? ?????? ????? ???? ????? ??? ??? ???
?????? ????? ?? ??? ???? ??? ???????? ??? ??? ?? ??????????
????? ???? ???? ??? ??????? ??? ?????? ?? ??? ? ????????????
??? ?????? ???????? ???? ?????? ???????? ?? ???????? ?? ???
????????????? ???????? ?? ?????????? ??????? ???????? ?? ?????
????????
B. Deterministic Property of D-KSC
?? ???????? ??? ??????????? ?? ??? ???????????? ?? ??? ???
????? ???? ?? ?????????? ???? ?? ??? ???? ????? ??? ????? ?????
??? ????????? ???????? ????? ???????????? ???????? ???? ?????
??? ???? ?????????? ??? ????? ??? ??????? ???? ??? ?? ??????
????? ???? ??? ??? ????? ?? ???? ?? ??? ??????? ?? ??? ??????
???????????? ???? ??? ??? ?? ???????? ???? ???? ??? ???????
??? ????? ??? ????? ?????????? ???? ??? ? ??? ???
????? ??? ????? ??? ??? ??? ??????? ???? ?????
??? ? ??? ??????? ?? ????? ???? ???????? ??? ??? ??
????? ??? ????? ??? ? ??? ????? ???
??? ??????? ?? ???????? ????? ??????? ??? ????
???? ????? ?? ???? ????? ??? ??? ???????? ???? ????? ?? ???
?????? ???? ??? ???? ??? ?? ?????
C. Variation of NMD versus ARI and PFOM Criteria
?????????? ?? ??? ??? ?????? ????? ?? ???? ? ???? ???? ???
?????? ???????????? ???? ??? ?????????? ??? ??? ???? ?????????
???? ?? ??????? ?? ????? ?? ?????????? ???? ?? ??? ??? ????? ?? ?
????? ?? ?????????? ??
???? ?? ??????? ?? ????? ???????? ??? ????????? ?????? ?? ????????? ????? ????
?????? ????????? ?????? ? ??? ?? ?????? ?? ?????????? ? ???????? ????? ??
???? ????? ?? ????? ??? ??? ?? ???
??? ???? ???????? ??????? ???? ??? ??? ???? ?????????? ???
????? ?? ??? ????????? ???? ??? ???? ?????? ??? ???????????
??????????? ???? ??? ????? ?? ??? ???????????? ??? ?????????
???? ????? ?? ???? ??? ???? ??? ???? ??? ????
D. Comparison Between Unsupervised (NMD, DI) and
Supervised (ARI, PFOM) Criteria
???? ? ???????? ????? ?? ??? ????? ???? ??? ??? ??? ??????
???????? ??? ??????? ?????? ?? ???? ???? ?????? ?? ?? ??????
??? ????????? ????????????? ?? ???????? ???? ????????????
????? ??? ?????????? ?? ??????? ?????????? ???? ??? ??????????
?? ??? ??? ????? ??? ??????????? ??????????? ??????? ???
?????????? ??? ???????????? ???????? ???? ???? ??????? ???
??? ???? ??? ???? ??????? ???? ??? ???? ???? ????
??????? ???? ??? ??? ??? ??????? ??? ???
???
E. Parameters Estimation of AD-KSC
?????? ?? ??? ????????? ??? ????????????? ????????? ??
???? ?????????? ?? ???? ?? ????????? ??????? ???? ??? ?? ?????
?? ???????? ?? ??? ???? ??? ??????? ???? ??? ?? ???????? ????
?????? ??????? ?? ??? ??????????? ?? ???? ?????????? ???
??????? ??? ??? ???? ?????? ???? ????? ?? ???????? ??
???????? ???????? ??? ?????????? ?? ???? ???? ??? ? ??????
???? ?????????? ?? ??? ??? ?? ?????? ???? ??????????? ? ???
????? ??
?????? ?????? ????????? ?? ? ?????????? ?? ??????? ??? ??????
???????? ???? ?????? ??????? ?? ??? ??????????
?? ?? ?????????? ??? ??? ??? ???? ?????? ???????? ????
?????? ??? ????????? ???? ?? ? ?????????? ?? ??? ???????
?????? ???? ????? ?? ???????? ???? ???? ????? ?? ????????
??? ????????? ?????? ?? ??????? ?????????? ??????? ??? ???
????????? ?????????? ???? ?? ????????? ??? ?????????? ???? ????
???????? ???????????? ???? ? ?????????? ?? ??????? ??????????
????? ??????? ??? ??? ????
F. Simulated Annealing Reproducibility
????? ? ???????? ??? ???????? ??? ??? ???????? ??????????
?????????? ??? ??? ???????????? ???? ????? ??? ??? ????????
??? ?? ???? ?? ??? ?????? ????????? ???? ??? ????????? ???
????? ?????? ???? ??????????? ?? ?? ??? ?? ????? ???????? ????
????? ???? ?????? ????? ??? ?? ????? ??? ?????????? ?????? ???
??????? ??????? ???????? ?? ?????? ????????? ????? ??????????
??? ???? ??? ??? ???????????? ?????? ??? ???????????? ???????
?? ??? ??? ???????
G. Real Data Experiments
???? ? ????? ??? ??????? ???????? ???? ??? ??? ?? ???
?????? ?? ? ???? ??? ?????? ?? ??? ?????????
?????? ??? ?????? ? ?? ?????? ?????????? ??? ?????????? ???
????? ??? ??? ?????? ?? ???????? ? ??? ??? ?? ?? ??? ???????
????????? ???????? ??? ?????????? ??????? ??? ??? ??????? ??? ???
??????? ???? ?????? ??????? ??? ????? ?????????? ???? ????????
?????? ?????????? ???? ?????? ???? ???? ??? ????? ???????
???? ???????? ?? ??? ????? ?????? ??? ??? ???? ?????????? ????
?? ??? ?????????? ?????? ??? ?????? ???? ??? ????? ?????? ???
???? ??? ???? ?????????? ??? ??????? ??? ???? ???? ?? ???
????? ????????? ?? ?????? ??? ??????? ?? ???? ?? ????? ????
?????????? ???? ??? ???????? ???? ?? ??? ????????? ????? ?????
??? ???????????
?? ???????? ??? ??????? ?? ?????? ???????? ???? ?????????
?????? ?? ??? ?????? ?? ??????? ?? ???? ? ???????? ??? ???????
???????? ???? ??????????? ?????????? ???
??????????? ???? ? ??? ??? ??????? ?? ??????????? ?????
??? ??? ?????????? ??????? ??? ????? ???? ??????? ????????
?? ??? ???????????? ???? ? ??? ???????? ?????? ?????
????????? ??????? ?????? ??? ??????? ?? ??? ??? ???????? ????
? ???? ? ??? ???????? ??? ????? ???? ??? ????????
??????????? ??? ?????? ?? ??? ??? ???????? ??? ????????? ??????
?? ????? ??????? ?? ??? ??????? ????? ????????? ?? ??? ???????
??????? ???? ??? ??????????? ????? ???????
?? ??????????
?? ???? ???????? ?? ????????? ??? ????????????? ?????????
?? ??? ??? ???????? ??? ???????????? ?? ??????? ??? ???
????? ?????? ? ?????? ???????????? ?????? ??? ??? ??????? ????
????? ????????????? ??? ??????? ?? ??? ???? ???? ?? ??? ?????? ??
?????? ????????????? ???????? ??????? ?? ???????????? ?????????
?????? ??? ??? ???????? ??? ? ?????????? ?????? ????????????
????? ?
??????? ??? ???????? ????????? ??? ????? ???? ??? ??? ??? ?? ???? ?? ??? ?????? ????????? ?? ? ?????? ???? ??????????? ??? ??? ??
???? ?? ??????????????? ?? ??? ????? ????? ???? ??? ??????? ?? ??? ??? ??? ??? ?????? ??????? ?? ? ??????? ??? ????? ?? ? ??? ???? ? ??? ???
????? ???? ??? ??????? ????????? ??? ?? ??????? ??? ?? ??????? ??? ?? ??????? ??? ?????? ???????
???? ?? ??? ?? ??? ??????? ????????? ?? ?????? ?? ???
??????
???? ?? ??????????????? ?? ??? ????? ????? ???? ??? ??????? ?? ?????? ???????
?? ??? ??????? ??? ????? ?? ??? ??? ??? ????????? ?????? ?? ?? ??? ?????? ????
? ??? ?????? ???? ?? ????????? ?? ???? ???? ??? ?????? ????
?
?????? ??? ???? ?? ????????????? ???????? ??? ????? ?????????
?? ??? ?????? ??? ??? ?????? ?????????? ?? ???? ????? ?? ???
??????? ??? ????????? ??? ?????? ?? ???? ?? ???????? ???????
??????? ???????? ?? ??????? ??? ???????? ?? ?????? ???? ? ???? ???
????????? ????? ??? ???? ??????? ??? ????????? ???? ?? ? ???????
????????? ?????? ??? ??????? ???????? ???? ?????? ???????
??????? ???? ????? ???????? ???? ??????? ?????? ???????????
?????? ?? ??? ?????? ????? ?????? ??? ???????? ?? ?????
????? ??????? ???? ??? ?????????? ??????? ???? ?? ??????? ???
??? ???????? ?? ???????? ????????????? ?? ?????????? ????????
???? ??????????? ??? ?? ????????? ?? ??? ??????? ?? ??????
?? ???????? ????????? ?????? ????????? ?? ???? ????????? ???? ???
?????? ?????? ????????? ???? ?? ?????? ??? ???? ????????? ?? ???
???? ??? ?? ?????????? ???????? ?? ??? ??????????? ??? ??????? ????
???????? ??? ????????????? ???????? ?? ?????? ???????????? ?
?????? ??????????? ?? ??? ?? ????????? ?? ??? ?????? ????????
??? ??? ????????? ??? ???????? ?? ??? ?? ?????????? ?? ???
?????? ???? ????????? ?? ????? ?? ???????? ????? ??? ????????
?? ?? ?????????? ??? ????? ??? ????????????? ????????? ????? ?????
?????? ????? ?? ??????? ?? ??????????? ??? ?? ? ???? ??????
????????? ???? ??? ?? ???? ?? ??? ??????? ?? ?????? ?????? ??
??? ??????????? ????? ??? ????????? ?? ??? ????? ??? ??????
????? ??? ????????? ??? ??? ??? ????? ?? ??? ?????? ????? ????
????? ?? ??????????? ?? ????? ???? ?? ??? ?? ??? ??????? ???????
??? ??? ?? ?????? ????? ??? ?????? ???? ??? ??? ????????
???? ??????? ?? ??? ????????? ??? ??????? ??? ???????????? ??
??? ?? ?????? ??? ?? ?????? ??? ??????? ??????? ??????
??? ??? ?? ??? ?????? ????? ?? ???????? ?? ?? ??? ???????
??? ?????? ??????? ?? ??? ???????? ?? ?????? ?????? ???
????? ?????? ?????? ??????? ????? ?? ?? ??????? ?????????? ???
??? ?? ????????? ????? ?? ??? ??? ?????????? ?? ??? ???????
???? ????? ???
??? ?????? ????????? ???????? ??? ??????????? ?? ? ??????
???? ?????? ??????? ???? ??? ?????????? ????????? ??? ?????? ??
??? ????????? ?????? ???? ?? ???? ??? ???? ???????? ?? ??? ?????
?????? ???????? ?? ????? ??? ?????????? ????????? ?????? ????
? ??? ???????? ???????? ???? ??? ??? ??????????? ?????
????? ??? ???? ??????? ??? ?????? ??? ?????? ????? ?? ?????
????????? ????? ??????????? ????? ?????????? ?? ?? ??????????
?? ???? ????? ??? ???????????? ??? ??????? ?? ????
?? ?????? ??? ????????????? ?????????? ?? ??? ??????? ?? ??????
????????????? ?? ????? ??????? ?????????? ?? ??? ?????? ??????
????? ???????? ??????? ??? ??????? ????????????? ?? ??? ?????
????? ??? ???? ???????????? ???????? ???????????? ?????
??? ?????????????????? ?? ?????????? ???? ?????? ??? ???? ?? ????
???? ?? ?? ????????????
??? ????????? ????????? ?? ?????? ?????????? ?????? ???
??????? ??? ????????? ???????? ??? ????????? ?? ?? ?????????
???? ?? ??? ??? ?????????? ??? ??????????? ?? ??? ????????? ???
???????? ??? ??????? ?? ??????? ??? ?????? ??????? ??????
??? ???? ???? ??? ??? ???????? ???? ?????? ???????? ???
????? ????? ?????????? ?? ??? ????? ????????? ??? ??? ?????????
???????? ???? ??????????? ??? ?? ????????? ?? ??? ???? ???? ????? ??
?? ???????? ?? ????????? ?????? ?? ????? ??? ??????? ?? ?????????
???? ??? ???????? ??? ???? ?? ??? ???????? ?? ???????? ??????? ?? ???
?????????? ??????? ????????? ???? ??? ???? ??? ???? ?????????
??? ???????? ????????? ??? ??????? ?????? ?? ????? ??? ?????????
??????? ??? ???? ?? ??? ???? ????????
?? ??? ???????? ?? ???????? ???? ??? ????????? ????????? ??
??????? ??? ??? ???????????? ???????? ??? ?????? ?? ??? ???????
???????? ?? ??? ??? ????????? ??????? ?? ???? ???????? ????
????? ??? ?????? ???? ????? ?? ????????? ?????? ??? ???? ?????
??????? ??????? ????? ?? ??? ??? ?? ???????? ????? ??? ?????????
?????? ??????????? ????? ???? ?????? ???? ??? ??????? ????? ??
??? ?????????? ????? ??? ???? ??????? ?? ??? ????????? ?????????
?? ??? ??????? ??? ???? ?? ??? ??????? ?????? ?????? ???
??? ?? ?? ????? ???????? ? ???? ???????? ???????????? ????
??? ??????? ???? ????????????? ?????????? ?????????? ??????
?????????? ?? ????????? ?? ???? ??? ??????? ?? ? ????? ????????
?????????? ??????? ???????? ?? ??????????? ???? ?? ?? ?????? ??
?? ????? ?????? ??? ?????? ?? ?????????? ????????? ?? ?????
?????? ??????????
?? ??????? ??? ?????? ?? ???????? ?? ???????? a priori? ??
?? ?? ??? ??? ?????????? ??????? ???? ??? ??????????? ??? ?????
????? ????????? ?? ??? ?????? ?? ???????? ?? ? ???????? ????? ???
??? ?????????? ??????????? ????? ???? ??????? ?? ???????? ????
???? ???????? ??? ????? ??????????? ?? ???? ??? ???????? ?????
?????? ????? ????? ???? ?????? ??? ??? ??????? ?? ???? ????? ???
??????????? ?? ?????? ?? ???? ??????? ??? ???? ?????? ??????
??? ?????? ?? ???????? ????? ?? ???? a priori ?????????? ???
????????? ???? ??? ??? ???? ??????? ???? ???? ?????????? ??? ???
?????????? ?? ??? ?????? ?? ???????????????? ???? ???? ????
?????? ??? ???? ?? ???????? a posteriori? ????? ?? ???????? ??
??? ??????? ???? ????????? ??????? ?? ????????? ?? ?? ?????????
?????? ?? ???????? ???? ???? ?? ?????? ????? ?? ?????? ??????????
??????? ????? ???
??? ??? ?????? ?????? ???? ???? ??????? ?????????? ??? ????
???? ?????? ?????? ????? ??? ??? ????? ????? ??? ?? ? ???????
?? ??? ?? ???? ????????? ?????????? ???????? ????????? ??? ???
?? ??? ?????? ???????? ?? ??? ??? ?????? ???????????? ???? ?????
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